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Not Just in PASsing
PAGE 1282
The Per-ARNT-Sim (PAS) domains are protein domain modules with a widely conserved core structure although they generally lack sequence
conservation. In stark contrast to the structural conservation is expansive functional diversity as PAS domains serve as sensor and interaction
modules in signal transduction proteins, where they are able to detect a wide-range of chemical and physical stimuli. The review article by
Mo¨glich et al. provides in-depth discussion of both structural similarities among PAS domain proteins and the unifying aspects of the PAS
domain-mediated signaling mechanism. The authors highlight the means of translating unifying themes of the signal transduction mechanism
into design strategies for PAS domain-based devices.
Through a Computational Microscope
PAGE 1295
All-atom molecular dynamics simulations have become increasingly popular as a tool to investigate protein
function and dynamics. However, researchers are concerned about the short time scales covered by simu-
lations, the apparent impossibility to model large and integral biomolecular systems, and the actual predic-
tive power of the molecular dynamics methodology. Here, Lee et al. review simulations that were in the past
both hotly disputed and considered key successes, namely of proteins with mainly mechanical functions
(titin, fibrinogen, ankyrin, and cadherin). The simulation work covered shows how state-of-the-art modeling
alleviates some of the prior concerns and how valuable discoveries are made through the ‘‘computational
microscope.’’
To TLS or Not to TLS, It Is a Question Now
PAGE 1307
The intensities of the Bragg reflections obtained from macromolecular crystals contain information about the dynamics of the molecules in
those crystals, which traditionally have largely been ignored from the point of view of biochemical interpretation. Today, macromolecular
crystal structures are commonly refined using techniques that posit the existence of domain-scale motions in macromolecular crystals.
Moore now presents an argument for why the biochemical interpretation of models for molecular motions that are produced this way should
be approached with caution until it is shown that the diffuse scatter they imply matches the diffuse scatter given by the crystals to which
they relate.
Ramanchandran, Quo Vadis?
PAGE 1316
Work by Berkholz et al. addresses a foundational aspect of protein modeling: the assumption that backbone geometry has a single target
value for each type of bond angle and length. The authors propose replacing the ‘‘single ideal value’’ paradigm with a new paradigm of
ideal-geometry functions, here shown through the analysis of atomic-resolution protein structures to be dependent on the backbone F
and J torsion angles. The trends seen make structural sense, and accounting for them will improve modeling accuracy in experimentally
based and predictive modeling applications.
How Does the Dicer Dice?
PAGE 1326
Small RNAs are abundant in nature and involved in nearly every cellular process in higher eukaryotes.
The major pathway by which small RNAs are generated involves a specialized riobnuclease named
Dicer. Here, Lau and coworkers present the structure of full-length human Dicer by electron micros-
copy and single particle analysis. The structure reveals that Dicer possesses a long surface trench that
is likely used by the enzyme to bind to long double-stranded RNA substrates and ‘‘dice’’ them into
functional small RNAs. (Figure credit: Lau et al.)
HistidineKinaseandResponseRegulatorUnitedatLast
PAGE 1333
The two-component regulatory system (TCS) is a ubiquitous adaptive module in bacteria, fungi, and
plants that allows for adaptation to environmental change. The system is composed of two proteins: a histidine kinase (HK) and a response
regulator (RR). The crystal structure and NMR analysis of the complex of the sensory HK and its cognate RR from Thermotoga maritime, now
described by Yamada et al., reveal the molecular mechanisms of the phospho-transfer reactions in class I TCS. The structure now provides
previously sought after structural information about both HK including the PAS (Per-Arnt-Sim) domains and the complex between HK and
a cognate RR.Structure 17, October 14, 2009 ª2009 Elsevier Ltd All rights reserved ix
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The FeoB family proteins are prokaryotic membrane transporters involved in Fe2+ uptake in many bacteria such as the pathogenHelicobacter
pylori. FeoB consists of a C-terminal transmembrane (TM) domain and an N-terminal cytosolic domain, of which the N-terminal region is
homologous to ubiquitous small GTPase (G), while the spacer connecting the G and TM domains functions as a GDP dissociation inhibitor
(GDI)-like domain. Hattori et al. now determine a structure of the FeoB cytosolic domain. Structural information formed a basis for mutational
analysis which indicates that the interaction between the G and GDI-like domains is crucial for both the GDI and Fe2+ uptake activities. Authors
propose a Fe2+ uptake regulatory mechanism in which nucleotide-dependent structural changes in the G domain would lead to the reorien-
tation of the GDI-like domain and, thus, to activation of the Fe2+ uptake via the TM domain.
Intrinsic Dynamics Boosts Turnover in an Induced-Fit Enzyme
PAGE 1356
Through an increasing number of examples, it is apparent that dynamics is important in the turnover of
many enzymes. Here, Davulcu et al. combine NMR and crystallography to probe the intrinsic dynamics
of arginine kinase, a 42 kDa bimolecular induced-fit enzyme, on timescales spanning nanoseconds to
milliseconds. The authors show that intrinsic domain and loop motions are spatially correlated to
substrate-induced conformational changes and that the rates of these motions are commensurate with
turnover. The findings indicate that substrate-free enzyme may sample an ensemble of conformations,
of which a subset are selected upon substrate binding, and that conformational changes may be rate-
limiting upon turnover. (Figure credit: Davulcu et al.)
Domesticating an Invader
PAGE 1368
The WhiA family of putative transcriptional regulators present in all Gram-positive bacteria represents
a fascinating example of protein evolution because it contains a protein domain derived from selfish genetic elements called homing endo-
nucleases. Unlike its endonuclease cousins, the WhiA family has lost the ability to cleave DNA and instead has become domesticated to the
benefit of its bacterial hosts. The crystal structure of WhiA from T.maritima reported by Kaiser et al. now reveals a striking architecture in which
the N-terminal homing endonuclease domain is connected to a C-terminal HTH domain by an unusually long linker, separating the two
domains by 70 A˚.
Mycobacterial Proteasomal ATPase, Mpa
PAGE 1377
Proteasomes are present in all archaea and eukaryotes but are rare in bacteria. The human pathogenic bacterium Mycobacterium tubercu-
losis (Mtb) possesses a proteasome that is required for Mtb survival in a mammalian host. Here, Wang and colleagues present biophysical,
biochemical, genetic, and structural evidence that the hexameric protein complex Mpa is the Mtb proteasomal ATPase that caps the protea-
some core particle to unfold and deliver protein substrates into the proteasome for destruction. This work improves our understanding of the
Mtb proteasome system and may help in the rational development of antituberculosis drugs.
Cross-Class Ephrin Signaling: Keeping it Promiscuous
PAGE 1386
Signals resulting from Eph receptor–ephrin binding regulate a range of biological processes, from axon guidance to vascular development.
Generally, binding of Eph receptors to ephrins is restricted within classes (i.e., class A Eph receptors bind class A ephrins). The EphA4
receptor is a notable exception to this rule and shows cross-class reactivity. Structures reported by Bowden et al. show that EphA4 is a molec-
ular chameleon, able to morph between A- and B-type Eph receptor architectures dependent on the class of its cognate ephrin. By decoding
the molecular basis for EphA4 binding, these results help to define the hierarchy of Eph-ephrin specificity and promiscuity.
Heterotrimeric Interleukin-1 Signaling Complexes
PAGE 1398
Cytokine signaling relies on the oligomerization of cell surface receptors driven by binding of an extracellular
cytokine ligand. A recurring theme in cytokine signaling complexes is the central location of the captured cyto-
kine, frequently pinned between a homo- or heteromeric set of receptors in a pseudosymmetric fashion. In this
study, Lingel et al. characterize the heterotrimeric signaling complex of IL-33, the newest member of the IL-1
cytokine family that is critically linked to inflammatory and autoimmune diseases. Based on NMR spectros-
copy, small-angle X-ray scattering, and biochemical methods, a distinct architectural model of a cytokine-
receptor complex is proposed that veers from the common paradigm.
Cleaning Up Outer Membrane Protein Mess
PAGE 1411
The DegS protease functions in transducing signals resulting from protein unfolding in the E. coli periplasm to transcriptional responses in
the cytoplasm. Specifically, C-terminal peptides of misfolded outer-membrane porins (OMPs) bind to the PDZ domains of trimeric DegS,
triggering cleavage of a transmembrane regulator and transcriptional activation of stress genes. In this paper, Sohn et al. use biochemical,
genetic, and structural studies to probe the mechanism by which OMP-peptide binding activates DegS. The results show that the binding
of OMP peptides activates proteolysis principally by relieving inhibitory contacts between the PDZ domain and the protease domain of DegS.x Structure 17, October 14, 2009 ª2009 Elsevier Ltd All rights reserved
